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AMENDMENTS TO THE SPECIFICATION: 

S^artin^ on Page 4 Line 10 through page 5 line 10: (Origiiial Application,) 

In ono ombodimont tho pres e nt invention usoo a novel motfaod which is found in 
€ roboii> US 6,6 1 1 ,«2 to molco the atablo platfoim autonomous and oolf oorrcotins. Two 



««a or packaeoQ mo usod, Tho first io loootod on the ^^iole or voodqI ond moniton? high 



sf ^ e d tpovomont. A a e oond oonpor io a IqvqI q^jo ocnpor whioh is plac e d upon tho level 

j 

pl Qtfon[a. The biaq and Doalc fgotor onors of sonsor pockago A ajce ooirogted ovor tiioc by the 
loyol t>jpo a onoop pookago B on tho otftblo platform^ Anothojp odvantago in this ombodimcut 



that t^Q use of a lovol type oonaor on the stable platform wUl creato on ortifiQial horizon 



3vcl in rolation to oontrifiiggl forooa whenevor tho %rehiolQ ig tumin gT 



pr ppo f l ii f cotion ao that ihe oooupont f ee ls an if they oro on a level platform. Thia in turn 



Th e effoot on an occupant jg that in a turn, tho otable platform will *^bank" in the 



feee po t[>o inn e r ear fluid lev e l. Without thia bonldng ctfoot, tho cQntrifugol foioo of the turn 



wyl eauflo tho inner eor fluid to ocok tho artiflcittl hprigont whioh, if the 



mi^intatiiod lovol^ will introduce o sonoo of motion that is unwontodi Thia oflFoot is oloarly 



demonotratod in on airplano tum> If tho airoroft dooo not bonlc in tho tum^ tho oocupanta feel 



if tho K ^ are b e ing thrown to the side of tboif soatsi If tho proper bonk io applied, tfaero is no 



ee }uparit sensation thjit the airoroft is procoeding thi-dugli a t mu. 



Eliminating motion oiolmoafl fequiros that the ocnpo of motion bo romovod. Powell 



do }a not remove tho sens e of motion created by centrifiigal forcoa which are on intcgml part 
of pny nhoving onviromnent 



Th e pr e sent invontion automatically oorrccts to remove the ofifoots of eo iilf ijfugal 



foijooD. j In addition tho '^banldng** offoct can bo adjusted to got imm e diotoly or diminished t e 



be ^mrdly notiooablo depending on the froguopcy with wh i oh the lovol scnoor output is 
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k dt oot fe d horizon. 



In one embodiment the prese nt invention Ae stabilized pavload nlatform k 
atlto^ojy^OM^ and se|f-pQn:ccting, Two sensor packages ai e used. Each sensor package 



in - procesfliing the ertoblo platform position. A low ficqu e noy utilization will reiH dt4» 
corrootion or "bonlc^ of the otablo platform to tho ortificiol horicon. A high frequonoy 
H|jti ^ a t ton will rosult in the otablc platform being more oonststent with th e oonaor'g actual 



c< mpr^ ies one or mo ^e sensors. 



Sensor package A is locat ed on the vehicle, vessel, or the stabilizing device at anv 
kc^tioik where sensor package A ca n sense the motion of the vehicle that the stabilized 



p^ yloact platform is stabilizing against. 



Sensor package B is c omprised of sensor means including at least ^^e level sensor. 



L<!vel sensors sense acceleration and can sense the vector of gravity, AK A> eaith^s gravity. 



of :a[bic^ the perpendicular visual refe rence is the horizon. The vector of gravity sensed by 



level sc|lS0rs is further affected bv additional acc eleration forces operating on the sensor. 



H e suiji total of these accelerations acting on the sensor pr o duce a result known as t^) ^ 



vcjctor 4f apparent Rravjty, Simply ftpparent gravity. Level sensors se n se this sum total of 
ftgpffler^tions or Mlfflfent gravity, of which the per pendicular visual reiference can be seen ii^ 
a qm?et|ter^s bubble level if it were attached to the sensor. Sensor packa g e B is fixed to thq 

dgg ip anv location where it can sense the orienta tion of the pavload platform, or at anv 
lQ<atioc| whgre it can sense the vector of apparent gra vity, and which the control system can 
thi ILcatbulate the required reference to the orienta tion of the pavload platfom. In one 
en bodjitaent this can be achieved through the use of encoders or potentjonM^t^ on the 
gji nbal jo measure the framework an gles that can be used to calculate the relat jf^^hi' p 
be wgei^ the pavload platform and the vector of apparent gravity. Another embodiment 
cojild u^e encoders on the motor to provide this set of relative relationships. 



be 



[The bias and sca^^ factor ermrs of sensor package A measuring vehicle motion egg 
correpted over time bv the use of level sensors. Le v el sensors provide the reference for 



thet P^vlUd platform orientation to le v eL therefore using these two sensor packages makes 



thej devij^ ftv^onomous and self correaing. Another advanta g e in this embodiment is t h^^ 
th^ level sensor will sense apparent gravity, wh ich, as used in tfiis oatenL provides the vector 
fomhc orientation of the pavload plat form when the orientation solution is designed to ke^p 
thej occupant feeling the equivalent of tl^e univalent of earth^s ^vitv even when the vf^hirT#> 
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o|" Dlatfonn experiences additional accelerations such as when the v ehicle is speedine up- 



pavloari is that in a Iuttl the stabilize d tfflvload platform will '^bank^ or orient itself so that 



owing down, or turning. The application of the apparent gravity effect on a occupant or 



tlie QCiiuoant feels as if thev are level with the earth's gravttv suc h as if thev were sitting. 



s andii ig or lying still. Without this banking effect the apparent gravitv exhibited such as in 



t urns, ' vill cause the occupant to feel as if gravity were pulling them out of their scat. This 



e Beet : s demonstrated in an airplane turn wherein the aircraft does not bank or orient itself 



p roperly. The occupants feel as if thev are being thrown to the side of their seats. If the 



p roper] bank or orientation is applied, there is no occupant sensation that the aircraft is 



p rocee ding through a turn because the occupant stavs posit ioned relative to the apparent 



Wherein eliminating motion sickness requires that the sense of motion he removed, 
tfce Pit{$eftt invention cam automatically orient to remove the effects of acceleration forces bv 



b anking or orienting the pavload platform to counter the sensations induced by acceleration 



forces. 



d ie other measuriiig apparent gravity, coupled with the contipl system to provide a payload 



p atfortn orientation solution, results in a stabilized pavload platfpnP that can be adjusted to 



rient 



n ;lativ to variations in between. 



The stabilized pavload plat form's orientation, based upon either the apparent gravity 
v^Ctorj the Cigfli's gravity vector, or variations or combinations in between, can be va^cd ir^ 



o le en bodiment bv applying algorithms to the relationship between the utilization of sensor 



fi^cka^e A data and sensor package B data. The relationship between t he sensor packages 



vector, 



In addition- die use of the two sensor packages, one measuring vehicle motion and 



elatjve to the apparent gravity hori zon, orient relative to the earth's horizon, or orient 



ii ichxdi as any methods for achievin g relative relationships between the sensor's data 

ci mtribution to the pavload platform^s orient ation polution and can inchide relationships 



ll icludfag sensor voltages, bandwidths. filtera or other mefliods. In one embodiment*^. 

Q ientaition solution, if the vehicle motion data o f sensor package A is more heavily weighted 



Q ' grea|ter relative to the level smsor data provided bv sensor packa ge B, Aen the gtabillzed 



D ivloa i olatform will more closely o rient to the vehicle^s motion, which if it started level 



ith tli|e earth*s horiron. would maintain level with the earth's horizon excent for h\n^ drift 



Othe(r errors including in the vehicle motion s^ ing package. If the vehicle ynotion data 



■ sen^ package A is less heavily w eighted or le^s relative to the level sensor data of sensor 



0 tckaqe B. then the stabilized pavload platform wiU more closely orient to the apparent 



e avitvj that is being exhibited upon t he invention. 
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The stabilizing system roav comprise means, such as a control s ystem with ito 
doftwdre. hardware and control algo rithms, to provide orientation solutions for stabilizing the 



r avlof d platform relative to earth's gravity vec tor, relative to the vector of apparent gravity. 



c r relative to orientation solutions in between earth^s gravity vector and the apparent ^vitv 



c ne or 



incorporated to orient t he payload platform to the earth^s horizon, the apparent gravity 



h orizon. or a ranee of orientations between the earth's horizon and the apparent ^vitv 



h orizoh. These solutions include but are not limited to the use of analogue ^ievices stich a.^ 



C otent|ometets to adjust the relative input of senso r package A to sensor package B which 



tl xm affects tfie pavload platform' s orientation wherein increasing the value of sepsor 



packad^e A will increasingly orient the pavload platfom to the earth's horizon, and 



The stabilizing system having the means to orient the stabilized pavload platfbrm to 



more stabilized orie ntations includes anv stabilizinp system to which means can be 



increaiiing the value of sensor package B will increasinglv orient fte pavload platform to the 



fl ?parent gravity horizon, A software solution may also be invoked wherein the algorithm 



n lav b< ? written to reflec t the eouivalcnt that when the value of sensor p ackqg^ /k k iprTftn^H 



nblatjve to the value of sensor package the pavload nlatfnrm wi ll increasinffly orient to the 
horizon, and increasing the value of sen sor package B will increasingly orient the 



Pivloai platform to the apparent ^ vitv horizon. 



Thg speed of actuation or the response sp^ ed by the drive mechanism(s^ orienting 
the pavload platform, including r esponse delay or anticipation of vehicle motion, is a 



v iriabl 



^ attribute and may be varied by th e control system, an occupant or other persor^ . 



^mWi ment thp Qomrol system is comprised of at least one computer that has 
sAftwaje or hardware tl^at can be configured to p rocess the data from sensor package A and 



s< nsor 



package B and compute the pavload platform orientation solutioi^ t o stabilize relative 



tc the c arth's horizon or stabilize relative to the appa rent gravity horizon. 



In another embodimenL the c ontrol system can also compute various stabilized 
tfonp orientations in between the orientation relative to the gravity vector, and relative to 



! appjareyit gravity vector. In one embodiment the means t o do this consists of softwarcL 
£^pr a combination of both, which can hm sensor package A data in relation t a 
Sflnsor package B data or visa>versa. Anothe r embodiment mav comprise a potentiometer tn 



gHansejt he fiaiyi pf pne sensor package in relation to another sensor package in order to 
ol^tain a stabilized pavload platform orientation that can be varied. Me^^s mav also be 
emPlOVjed, such as a computer, joystick or potentio yneters to provide active or continually 
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c variables of the orientation relative to the outputs of sensnr p ackage A and sen&or 



kcatec. 



ir 



echaj^isfn'$ a^is in order to sense rotation ab out that axis. In this case the sensors 
c^mpr^ing that package, work to Deiform a unified fimction but are not in the same physical 



p icka^ > 



o her < 



opjeptg can be placed or attached. It is a riyid construction of one or more pieces, or a 
Kfoup ( i> f pjece? that comprise any gtmcture(s> that are stabilized from the motion of the 



vj jbicle 



c£aj2£ 



a d v|t? rations, 



ar d whjch runs through th e center of t^ y. ^ph 



ol iect 



as. 



ionzt^n 



In any embodiment, the individual sensors comprising a sensor package mav be 



at different locations and not in the same physical sensor pac kage. For instan<^9^gje 



that sense the motion o f the vehicle mav be located on or relative to each of the drive 



The stabilized pavload platform is t he platform upon which occupants, pavloads or 



or moving obtCCt to which the invention is atliicheri. 



The invention can stabilize in up to three axes includ ing pitch, roll and vaw. y h^q 



tt ree a: ces set can be a reference relath^e to the earth*s horizon or the three axes of the device 



it ;elf a^d wUI be detemined bv the language of the ctalnL The vaw axis can also be referred 



as ths yaw orientation w as a compass heading. The d evice can maintain a vaw 



ion relative to a compass heading, an object or otiier heading. Additional actiiatofs 



I jded that wiU aj^p stabilize the pavload platform in one or more | ^i |^ear axes and 



w lis b i^flY inc lude such devices as linear actualors or springs to reduce or eliminate shock 



The 'Vector of gravity" is the vector that describes the a^ c ^ P 'era^QTi force nf gpvity 



Tbe "vec tor of apparent gravity^ is the sum total nf all accelerations acting on an 



f that pl?ie<ft is a levgl sensor, it will sense vec t or of apparent ^vhv and Indicate 



[ perpendicular to the sum of the ac celeration forces to which it is subjected. 



The ter m "fiayth'S horizon'* is the same or equivalent to what is normally referred to 



the torizon line or the two dimensional plane perpendicular to the vector of yravitv 



The '^apparent gravity horizon" is the same or equiva lent to a horizon tine or two 



onal Plane perpendicula r to the vector of apparent yravitv. 



The term "sensing motion about at least two axes" includes sensing at least one of 



rofation^ or linear moti ons along the specified y >f]^ 
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